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TITLE: Study of structural transformations in 


Ni-Cr-Nb alloys 


tekhnicheskikh nauk. Metallurgiya i toplivo, 
no.1, 1962, 139-146 


TEXT: structural transformations in Ni-Cr-Nb alloys with 

a Nb content above the limit of its solubility in an Ni-base 
solid solution have been studied in four alloys containing 
9,53-10.50% Cr; 4.82; 7.85, 10.80 and 12.54% Nb; 0.018-0. 23f0 Ci 
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remainder Ni, by means of electrical resistivity, hot hardness, 


microstrucsure and lattice parameter measurements. Two distinct 
processes are found to accur; firstly, formation of the K-state 
(in the 409 to 800 °C range), and secondly, precipitation of the 
NizNb phase from the solid solution (in the 700 to 1000 °C range). 
K-state formation is shown by resistivity maxima at temperatures 


ranging from 550 to 625 °c for alloys containing from 5-11j Nb. 
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Heating at higher temperatures brings about destruction of the 
K-state and the onset of normal ageing. The kinetics of the 
ageing process is studied in a 13% Nb alloy. It is found that 
on ageing at 1000 °C, NizNb is precipitated as an acicular phase 
throughout the matrix, probably on the fii} planes. On ageing 
at 850 °C, however, the second phase is firstly seen as 
dispersed particles in grain boundary regicns, which increase in 
size as the time of ageing increases, before the acicular 
pattern is observed throughout the matrix. At 700 °C, even 
after 100 hours ageing, the precipitate is still only visible 
in narrow grain boundary regions. The authors suggest that at 
the lower ageing temperatures, the precipitate within the grains 
is too fine to be seen under the optical microscope, although 
the increase in solid solution strength indicates that ageing 
is taking place. Similar structures are obtained with 8% and 
11% Nb alloys, although, as expecte.i, the quantity of precipitate 
is smaller. There are 4 figures .°4 2 tables, : 
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AUTHORS: Kekalo, I. Bey and Livshits, 3. G, 


TITLES Damping capacity method of studying magnetic aiffusion 
effect in invar 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
v. 26, no. 2; 1962, 279-283 


TEXT: The present paper Was presented at a conference on magnetism and 
antiferromagnetism and is devoted to a study of the peculiar pehavior of 
damping capacity in invar. The experiments were carried out in a vacuum 
relaxion oscillator type mK -MNC (RKF-MIS) (elastic vibrations of 
approximately 0.5 cps.). All specimens were annealed With two hr cooling 
from 800°C to room temperature. Damping capacity q-! was found to 
decrease gradually with isothermal soaking at temperatures below Curie 
point (maximum decrease from 80-100°C). This effect was stronger in high- 
(0.26 % C) than in low-carbon invar (0.02 %C). Besides this carbon 
causes the maximum drop at lower temperatures. Pransition from one point / 
to another on the stabilized curve does not take place directly on heating 
“REBE VED FOR but with a rise and fall. If a stabilized specimen 
FOR RELEASE: 03/13/2001 
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| AUTHORS: Lakhman, N.G. and Livshits, B.G. 
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; i TITLE: Changes in some physical properties of the alloy 


H14r3 (yYu14G3) 


es PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya 


metallurgiya, no. 31, 1963, 147 - 152 


TEXT: The addition of Mn to the Fo-149 AL alloy brings about 
; & considerable improvement in its Plastic and magnetic properties. 
: Since little is known of the effect of Mn additions on the solid~ 
: State transformations in the alloy studied, the present investigation 


was undertaken. The analysis of the material used in the experi- 


, Ments was aS.follows: 14.759 Al, 3.06% Mn, 0.02% C, 0.004% Ss, 
: 0.011% P, 0.10% Si, 0.0098% Ny es of Cr, Ni or Cu, 


uw 


greliminarily water~ 
C. Some experiments 
The test temperature ranged 
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"+ Changes in some eos. E193/E383 
- | £rom 150 - 900 °C. The results can be sunmarized as follows: 
/ 1) the Young modulus E of specimens quenched from 900 °C 
: decreased on subsequent heating, the slope of the AE/t emperature 
curve incr gasing at about 300 CC; E remained constant in the 
500 ~ 700 “C interval, decreasing again at higher temperatures; 
' EB gradually increased on cooling, returning to its initial 
“value at room temperature. 2) A sharp deflection at 300 °C was 
_ obServed on curves representing the temperature-dependence of 
/; Saturation magnetization of forged specimens, both during the 
', first and subsequent heating; the Curie point of the Yul4G3 alloy 
| determined from these curves was about 340 °C. 3) The electrical 
, resiscivity of the forged specimens increased on heating, reached 
i a maximum at about 480 ~C and then decreased again; a similar 
| curve was obtained on cooling but the room temperature-resistance ; 
_{ Was lower than that) before the test. 4) The effect. of isothermal. | 
| ageing at various temperatures on the hardness and electrical 
| resistance of the alloy at room temperature is demonstrated in 
|| Fig. 4. In Fig. 4a, AR/R a (9) » where ax is the electrical 
resistance after quenching and AR the change in R after ageing, . 
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5 
“is plotted against the agoing temperature, the various curves 
relating to specimens aged for 5 min (circles), one hour (crosses), 
five hours (squares) and twenty hours (triangles); in Fig. 4, 
= the increase in ha::'ness (AM/H , , %) is plotted against the 
} ayeing temperature, the ageing tiine being 5 min (circles),.15 min 
. > (erosses) and one hour (triangles). Conclusions: 1)The increase 
| dn hardness and decrease in electrical resistance observed on ageing 
: “preliminarily quenched specimens can be attributed to a disorder- 
-. order transformation. 2) The addition of hin to the Fe-L4is. AL 
' alloy has a disordering effect. 3) ‘he anomnlous decrease in R 
‘ "on heating above 500 C, its increase after ageing at temperatures — 
+ above 500 “C and constant value of EK in the 500 - 700 © inter- 
- val indicate the existence of another, high-temperature trans- : 
formation associated with the redistribution of atoms in the alloy 
| studied. There are 4 figures. , 


i AGSOCIATION: . Moskovsiiy institut ostali i spLlavov 
(Moscow Institute of Steel and Alloys) .- 


| SUBMITTED: November 2, 1962 3 
“Card. 3/4. Sei eats Sigs sos anes ico ey 


j || ; ae i Sais . fae | 3 : 
a PA Heit die be ll | ae ee 


APPROVED FOR RELEASE: 03/13/2001 


paeee Se 


CIA-RDP86-00513R000930230009-5" 


"APPROVED FOR RE 


ade 


LEASE: 03/13/2001 


TA-RDP86-00513R000930230009-5 
ES FSS ON NET Pd DES ERS I SET CSS eS oe a 


$2 eee com Wes es 


ab $/146/63/000/001/018/019. 
“. ., Changes in somo ... ELYS/ i385 
cane Fic. 4: 


tis tes . 
Temneparmypa omnycra, °C 


Temnepamypa,*C' ° 
fouepemae, 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230009-5" 


REEROVER ro RELEASE: sn eapeoastetat LARD ESO. edad ebaresachaoncinthde > 


Ss /148, /63/000/003/006/007 a 


=BLI1/8435~ 


Tavshite, Be Gey: Nolotitoy, B. Me 


; ya’ v¥eshikh’ ‘chabavin’ zavedeniy. ‘Chernaya 
netalnurgiya, eed: en AM‘nIAT 


wv large series.of - anyitels of 3% iron= ~~). 
(with. ‘about 0; 01% carbon), obtained by recrystalliza-. 
for. 24 hours, were studied. ‘The crystals were . 
inthe [001] direction and the plane 
ph: c. wae was. examined before 


This, sede reareai 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230009-5" 


"APPROVED FOR RETEASE: 03/13/2001 CIA-RDP86-00513R000930230009-5 


EIN Lith SPL City Akos ae Byas WS pel Ed BAS ASA Bed EE Fas 


| (ali en/o0/eos/os/o0, 
2 ELLL/Bh ee 


ial ‘dena gnetizing 
ath ‘of .the magnetic flux, | “To. rearrangement. 
h ante tropy of the .coercive force: after tempering the: 
: gnetization’ ‘will be that. perpendicular to- [oor], 
if ‘no longer being "easy"... -This-effect was” 
5K deformation and tempering. “There are 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230009-5" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930230009-5 


“Faby ee eee cere SEES bison 3 Bd Stiemisee es SSL RS AB SORES SORTER Sele ir Des See BT ESS eS ABA R giao ae 


KUNAKOV, Ya.N.3 LIVSHITS, B.G.3.SOROKIN, M.N. 
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‘ AUTHOR: Krivonosova, \e.G.; Livshits, B.G. 
i : ee , 
: TITLE: Effect of deformation on the anisotropy.of tho coercive force of Si iron 
single crystals Report, Symposium on Forromagnetisn and Ferroelectricity held in 


, Leningrad 30 May to & June 10637 : 
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; SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v.28, no.3, 1964, 580-583 


t 
. TOPIC TAGS; silicon iron, coercive force, silicon iron coercive force, coercive 
‘ gorca anisotropy, defermatioa coercive force influence, deformation domain struc~ 


-ture influence’ 


ABSTRACT: Two types of anisotropy of the coercive force have been reported for si- 


lacon iron: Hewson <Hecuy < Heauny (type 1), and Hexsoay <Hecury < Hecuiay- (EYPO 2). The pre= 
sont investigation of the effect of plastic deformation and anneal on anisotropy of 
tho coercive force, aad magnetic structure, was undertaken in ordor to clarify this 
situation. Sheets of coarse grained transformer sie01 containing 3% Si were givon a 
(220) {003} orientation by cold rolling and & 24 hour high temperature vacuum anneal. 
Small plates consisting of soveral highly oriented orystals were out from the shots 
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: ! for investigation. The crystals were subjected to plastic deformation by tension in! 

the (001) direction. Bands were etched in different directions on the exposed (120) 
face of the deformed crystals, and the coercive force in these bands was measured 
with an astatic magnetonoter. The dislocation structu 


reive force B +the undeformed crystals was of 
type 1. After deformation, the anisotropy was oi type 2 and much greater than belare, 
The deformed crystals had a type "A" magnetic structure with the domain walls and 
the magnetization within the domains in the [001} diroction. Regular rows of ctch 
pits, representing dislocations, appeared in the directions of intersection of Slip 
planes with the crystal surface. Annealing at 350 to 550° in zero #iold environment 
_ Noroased the coercive force in the [001] direction and decreased it in tho [170] 
. direction. The anisotropy wus thereby greatly Gocreased, but it renained of type 2.; 
' ,The authors suggest that (ooi, ‘eeases to be an easy magnetization direction during — 
‘the anneal because of the resistance to magnetic flux offered by the slip planes. 
‘The dislocation distribution remained unaffected by the low temperature anneal, but 
‘the domain structure was reconstituted. Dense deposits of magnetic suspension ap- 
peared along directions parallel to the slip planes. These represent magnetic polos 
in regions of dnoreased Gisiocation density, rathor than domain walls, Annealing 
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ABSTRACT: _ An_ x-ray bail was made on conjugate intermediate Gased in single crystals 
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L increased to 100 Gay- Tempering for 12 min resulted in x-ray reflections from 6 and}. 
8, tetragonal phases: the (200) reflection was composed of three maxima and the (220) 
had two maxima. These two phases were located along an axi3 that had the same inter- 
planar spacing ¢ for both phases, while: along the other two axes each phase had its o 
interplanar spacing (aj, a.) with a17C?a2. Electron microscopy showed needle-like 
precipitates along the <l00>. After tempering for 20 hrs at 800°C the presence of two 
bee phases was indicated by x-rays. An oscillation X-ray pattern was shown of a Ticon 
sample subjected to the thermomagnetic treatment for 12 min at 800°C. The (200) had 
two maxima of which the 6 phase reflection was more intense. .The (220) and (202) re- 
flections had two maxima each and the (310) had eight maxima; four ef which corresponded 
to (13) reflection from B2 and 6-phases fon CoKa,,«, ' wavelengths. Lettice spacings 
-|(aj, ag, ¢) were given for all of the planes which were observed. The tetragonal 
phases were caused by the interaction of elastic stresses which occurred during. the 
union of two isomorphic phases with different crystal lattice periods. Orig. art. has: 
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